dusting with chemicals is routinely practiced, the quality of the drainage is radically affected by the material used to dust mine walls. If an alkaline material is used, it can probably offset the pyrite oxidation reaction and may produce alkaline mine drainages. However, when the dust is no longer present, the mine may become a long-term source of acid water.
Following the completion of the mine operation and abandonment of dewatering facilities, mine openings may flood or continue to dewater by gravity drainage. The oxidation reactions will become inhibited by inundation or continue to occur during dewatering. Roof collapse may occur where fractures propagate upward and intercept aquifers of different water chemistries. Thus, the quality of the drainage will be affected differently in the early phase of the mining operation in comparison to the end phase when the mine opening is abandoned. The problem is accentuated where multi-seam mining occurs and where poor and good quality water connect between coal seams.
Contamination resulting from underground mines typically is less significant than that from surface mines. The underground area affected is the coal seam and adjacent zones, in most coal mines, the coal seam is underlain by an underclay that will impede downward movement of water. Often, the coal seam is overlain by sandstone and siltstone that may have higher hydraulic conductivities and thus provide an additional path for contaminants to follow.
Figures 4.7c and 4.11 illustrate how a contamination enclave might appear after the mine is abandoned and after the regional ground-water flow system is established. The enclave boundaries will be controlled by hydraulic conductives and geochemical reactions rather than by dilution with surrounding water. The enclave will elongate in the direction parallel to ground-water flow. Figures 4.7c and 4.11 represent conditions that would be found in Representative Settings A, B, and C (Figures 4.5a, b, and c). For Representative Setting E, the materials above and below the coal are unconsolidated and the enclave therefore would be less constrained by the hydraulic conductivity boundary for the other settings. This would result in the enclave boundaries being determined by dilution and some boundary control. The condition is similar to the way enclave boundaries are formed as a result of surface mining.
Figure 4.12 addresses Representative Setting D (Figure 4.5), which is more complex. The manner in which the coal is entered (e.g., through a vertical shaft or a drift mine entry at the outcrop) will control to some extent how the contamination enclave develops. Sites 4 and 2 would develop an enclave much like that illustrated in Figure 4.11. Site 3 would probably produce acid drainage to the surface. Site 4 illustrates a complex contamination enclave that would develop along the coal seam being mined; owing to joints, the enclave could migrate downward to other aquifer zones. The sandstone shown in Figure 4.12 is one possible material through which the enclave could move faster and a second coal seam could be encountered, if the coal seam is not mined, the contaminated ground water will eventually move along the bed of the coal seam and discharge at the surface as acid runoff.aimed land may be less susceptible to salinization
